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DETAILED ACTION 



Response to Amendment 

1 . Applicant's amendment filed on February 27, 2006 has been received and entered in the 
case. 



Election/Restrictions 

2. Newly submitted claims 1 1 - 20 are directed to an invention that is independent or 
distinct fi'om the invention originally claimed for the following reasons: Claims 11 - 20 are 
drawn to a Species III (an alternate staggered arrangement in one dimension) because, claims 1 1 
- 20 recite the following sentence, "stacking a plurality of dies having at least three dies on top 
of one another in a staggered configuration . . .". This limitation presents the claims 1 1 - 20 
directed to an invention distinct from an independent of the elected invention (Species I - a 
staircase arrangement in one dimension) previously claimed. Since appUcant elected Species I 
(Fig. 2A), the claims 1 1 - 20 are withdrawn from consideration as being directed to a non- 
elected invention. Applicant should note that applicant can not shift to claiming another 
invention after an election is once made and action given on the elected subject matter (see 
MPEP 819). 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by origmal presentation for prosecution 
on the merits. Accordingly, claims 1 1 - 20 are withdrawn from consideration as being directed 
to a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 
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On page 7, applicant argues, "applicants used the term 'embodiment' in the remark 
section to show a variation of the design, not a 'species'." This argument is not persuasive 
because the variation of the design differences of instant invention is a clear admission of 
applicant that the disclosure of instant invention contains mutually exclusive and patentably 
distinct designs. For example, claim 3 contains mutually exclusive limitations, "attaching upper 
and lower conductors to upper and lower bond pads of the fu"st and second dies at the upper 
third and the lower first edges". In order to attach upper conductors on the upper third edge of 
the first die and lower conductors on the lower fu^st edge of second die, the upper die's bottom 
surface (non-active surface or non-pad surface) is attached to the upper surface or active surface 
of the lower die (see e.g., Fig. 5 of instant invention), which is mutually exclusive and patentably 
distinct design variation from Figs. 2A and 2B and claim 1 of instant invention. Thus, the recited 
limitation in claim 3 does not find m Species I (Figs. 2A and 2B) and the recited limitation m 
claim 1 does not fmd m i.e.. Species IV (Fig. 5), as recited in MPEP 806.04(f). Smce the claims 
1 and 3 contain mutually exclusive and patentably distinct limitations, the claims 1 and 3 are 
different species. Thus, the species restriction is proper. 

Furthermore, applicant argues, "claim 14 does not recite 'limitation disclosed only for the 
second species and not the fu-st'. Therefore, claims 13 and 14 are mutually exclusive accordmg 
to the test provided by MPEP 806.04(f)," This argument is not persuasive. The elected Species I 
(Figs. 2A and 2B) does not have a Umitation of the "second dimension" and the Umitation 
"second dimension" in claim 14 is disclosed only in the Species II (Fig. 3), as recited in MPEP 
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806.04(f). Since the claims 13 and 14 contain mutually exclusive and patentably distinct 
limitations, the claims 13 and 14 are different species. Thus, the species restriction is proper. 

As pointed out above, the figures and their associated claims include mutually exclusive 
limitations and thus are independent. The arguments to the contrary are not persuasive; the 
requirement is still deemed proper and is therefore made FINAL. 

Claim RejecHons - 35 USC§103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 2, 6 - 10, 3 1 and 32 are rejected under 35 U.S.C. 103(a) as bemg unpatentable 
over Hung (U. S. Pat, No. 6,476,474) in view of Khandros et al. (U. S. Pat. No. 5,998,864). 

Regarding claims 1 and 3 1, Hung discloses in e.g., Fig. 2F and column 3, hne 34 - 
column 4, line 7 a method comprising: 

- stacking an upper die (200) having upper top and bottom surfaces and upper first, 
second, thu-d, and fourth edges on top of a lower die (100) having a lower top surface 
and lower first, second, third, and fourth edges such that the upper first edge is 
displaced from the lower first edge by a first distance, the upper first and third edges 
being opposite to each other, the lower first and third edges being opposite to each 
other, the upper bottom surface (where the bond pads are located on the die 200) 
facing toward the lower top surface (where the bond pads are located on the die 100) 
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such that bond pads (210) on the upper die (200) facing downward while bond pads 
(1 10) on the lower die (100) facing upward (see e.g., Fig. 2F); 

- attaching the upper die (200) to the lower die (100) with an adhesive layer (220; 
column 4, lines 5-6) between the upper and lower dies (see Fig. 2F); and 

- attaching upper (420) and lower (410) conductors to upper (210) and lower (1 10) 
bond pads of the upper (200) and lower (100) dies at the upper and lower first edges, 
respectively, such that the upper and lower conductors are separated by a conductor 
distance (claim 31). Furthermore, the terms "top" and "bottom" die surfaces are 
merely relative terms, which do not pattemably distmguish claimed structure over 
Hung. 

However, Hung does not disclose a step of attachmg a third die to the upper die in a stair- 
case configuration. Khandros et al. teaches in e.g., Fig. 4 A and column 6, lines 40 - 45 a step of 
attaching a third die (406) on an upper die (404) such that a lower die (402), the upper die (404) 
and the third die (406) are stacked in a stair-case configuration (see e.g., Fig. 4A). It would have 
been obvious to one of ordinary skill in the art at the time when the invention was made to attach 
the third die of Khandros et al. on the upper die of Hung as taught by Khandros et al. to increase 
the power and function of the semiconductor package without charge large area on the PCB and 
to provide an easy inventorying semiconductor devices (column 2, lines 24 - 26 and column 7, 
lmes35-39). 

Regarding claim 2, Hung discloses in e.g., Fig. 2F and column 3, line 34 - column 4, line 
7 further comprising: attaching upper (420) and lower (410) conductors to upper (210) and lower 
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(110) bond pads of the upper (200) and lower (100) dies at the upper and lower first edges, 
respectively, such that the upper and lower conductors are separated by a conductor distance. 

Regarding claim 6, Hung discloses in e.g., Fig. 2F and column 3, line 34 - column 4, line 
7 further comprising: attaching the lower die (100) to a substrate (330) by a second adhesive 
layer (120; column 3, line 66) deposited between the lower die and the substrate (see Fig. 2F). 

Regarding claim 7, Hung discloses in e.g.. Fig. 2F and column 3, line 34 - column 4, line 
7 further comprising: depositing an upper redistribution layer (a layer that contains the bond pads 
210 and provides electrical connections between the bond pads 210 and internal elements inside 
of the upper die 200; column 3, lines 43 - 47) to place bond pads (210) on the upper die (200). 

Regarding claim 8, Hung discloses in e.g.. Fig. 2F and column 3, line 34 - column 4, line 
7 further comprising: depositing a lower redistribution layer (a layer that contains the bond pads 
1 10 and provides electrical connections between the bond pads 110 and internal elements inside 
of the lower die 100; column 3, lines 38 - 42) to place bond pads (1 10) on the lower die (100). 

Regarding claim 9, Hung discloses in e.g., Fig. 2F and column 3, line 34 - column 4, line 
7 stacking the upper die (200) comprising stacking the upper die (200) on top of the lower die 
(100), the upper and lower die having same or "substantially" similar sizes. 

Regarding claim 10, Hung discloses in e.g., Fig, 2F and column 3, line 34 - column 4, 
line 7 attaching comprising attaching the upper die (200) to the lower die (100) by the first 
adhesive layer (220) made of a non-conductive or conductive material. Furthermore, since 
adhesive layer must be made of either a non-conductive or conductive material, the claimed 
adhesive layer is held fully met by Hung, 
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Regarding claim 32, Hung discloses in e.g.. Fig. 2F and column 3, line 34 - column 4, 
line 7 stacking the upper die such that the upper top surface or the upper bottom surface faces the 
lower top surface. 

Response to Arguments 

5. Applicant's arguments filed on February 27, 2006 have been fully considered but they are 
either moot in light of the new grounds of rejection or are not persuasive. 

On page 11, applicant argues, "there is no suggestion or motivation to combine their 
teachings, and thus no prima facie case of obviousness has been established," Contrary to 
appUcant's assertion and as stated in the rejection, motivation was established by Khandros et al., 
specifically in column 2, lines 24 - 26 and column 7, lines 35-39 (increase the power and 
function of the semiconductor package without charge large area on the PCB and to provide an 
easy inventorying semiconductor devices). Applicant should note that obviousness can only be 
estabUshed by combining or modifying the teachings of the prior art to produce the claimed 
invention where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in the art. 
See In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 
21 USPQ2d 1941 (Fed. Cir. 1992). 

Furthermore, appUcant argues "Hung and Khandros et al., taken alone or in any 
combination, do not disclose, suggest, or render obvious, at least one of (1) stacking an upper die 
having upper top and bottom surfaces and upper first, second, third, and fourth edges on top of a 
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lower die having a lower top surface and lower first, second, third, and fourth edges such that the 
upper first edge is displaced from the lower first edge by a first distance, the upper first and third 
edges being opposite to each other, the lower first and third edges being opposite to each other, 
(2) the upper bottom surface facing toward the lower top surface such that bond pads on the 
upper die facing downward while bond pads on the lower die facing upward; and (3) attaching 
the upper die to the lower die with an adhesive layer between the upper and lower dies; and 
(4) attaching the upper die to a third die such that a lower die, the upper die and the third die are 
stacked in a stair-case configuration, as recited in claims 1 and'31 " This argument is not 
persuasive because Hung and Khandros et al. disclose (1) stacking an upper die (200 of Hung) 
on top of a lower die (100), (2) an upper bottom surface (where the bond pads are located on the 
die 200) facing toward an lower top surface (where the bond pads are located on the die 100) 
such that bond pads (210) on the upper die (200) facing downward while bond pads (1 10) on the 
lower die (100) facing upward (see e.g.. Fig. 2F of Hung); (3) attaching the upper die (200) to the 
lower die (100) with an adhesive layer (220; column 4, lines 5-6) between the upper and lower 
dies (see Fig. 2F of Hung); and (4) attaching a third die (406 of Khandros et al.) on an upper die 
(404) such that a lower die (402), the upper die (404) and the third die (406) are stacked in a 
stair-case configuration (see e.g., Fig. 4A of Khandros et al.; see paragraph four of this Office 
action for detail.). 

Even further. Hung discloses in e.g.. Fig. 2F and column 3, lines 38 - 42 a redistribution 
layer (a layer that contains the bond pads 1 10 and provides electrical connections between the 
bond pads 110 and internal elements inside of the lower die 100; Hsuan et al., cited herein for 
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evidence purpose, clearly shows in Fig. 3 and column 3, lines 23 - 25 the circuit layer of Hung 
does in fact read as the redistribution layer). Inherently, the circuit surfaces (100a and 200a) in 
the upper (200) and lower (100) dice contains a circuit layer that provides electrical connections 
between the bond pads (110 and 210) and internal elements inside of the upper (200) and lower 
(100) die. Thus, this circuit layer of Hung read as a redistribution layer. 

Next, applicant argues that Khandros does not disclose the upper bottom surface facing 
toward the lower top surface such that bond pads on the upper die facing downward while bond 
pads on the lower die facing upward. This argument is not persuasive because Hung, the main 
reference, clearly discloses in e.g.. Fig. 2F the upper bottom surface (where the bond pads are 
located on the die 200) facing toward an lower top surface (where the bond pads are located on 
the die 100) such that bond pads (210) on the upper die (200) facing downward while bond pads 
(1 10) on the lower die (100) facing upward. Furthermore, the only teaching from Khandros, the 
secondary reference, is a step of attaching a third die (406) on an upper die (404) such that a 
lower die (402), the upper die (404) and the third die (406) are stacked in a stair-case 
configuration (see e.g.. Fig. 4A). Thus, Khandros does not have to teach "the upper bottom 
surface facing toward the lower top surface such that bond pads on the upper die facing 
downward while bond pads on the lower die facing upward". In other words, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combmations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck c& Ca, 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Finally, Applicant argues that no motivation to combine Hung with Khandros et al. 
existed because the Examiner's motivation to combine -spacer-less stacking- is taken from 
Applicant's specification (REMARKS, pages 12 and 13). The Examiner understands this 
argument to be an assertion of improper hindsight. However, this argument is not persuasive 
because the Khandros et al. reference also teaches the motivation of spacer-less stacking, as well 
as additional benefits afforded by that invention (column 2, lines 24 - 26 and column 7, lines 35 
- 39). Furthermore, applicant should note that it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971). 

For the above reasons, the rejection is maintained. 

Conclusion 

6. THIS ACTION IS MADE FINAL. AppUcant is reminded of the extension of time 
poUcy as set forth in 37 CFR 1 , 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
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CFR 1 . 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this fmal action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone number is 571-272-1724. The 
examiner can normally be reached on 1 1:30 - 8:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubUshed appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
appUcations is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Chris C. Chu 
Examiner 
Art Unit 2815 
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Monday, May 08, 2006 



